GOVERNING STOCHASTIC 
HEAT CONDUCTION EQUATION 
WITH 

RANDOM THERMAL CONDUCTIVITY 
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STOCHASTIC SOLUTION TO THE 
TEMPERATURE FIELD OBTAINED USING A 
SERIES EXPANSION METHOD 



▼ 



OBTAIN THE EXPRESSION FOR MEAN 
TEMPERATURE AND ITS STANDARD DEVIATION 



Fig. 1 



CN 



SI 



O 

o 

I 

CO 



O 
-Q 

I— 

§ 

CD 
JO 

■o 
c 

OS 

8> 

(D 
Q_ 

E 
<u 
h- 

CD 
O 

13 
CO 
-Q 

CO 



c CO 
o 



2 e 

Q) 
CO 



5 
c 
o 

-Q 



c 

CO 
CO 

a> 
x 
o 

_Q 

">< 
CD 



J2 

CD 

E 

CO 
CO £ 

8.8 

E 

0) 



CO 

a. 

CD 

■a 



CD 

o 

=3 
CO 
_Q 

CO 
CD 



O 
O 

CD 



O 

CO 
CD 

5 



±= <D 

a> *- 
o 



CD: 
:CO: 



D 

o 
a: 

a 



o 



ii n 

to co l£2J 



CD 
3 




o 

LU 



LU 

CL 

LU 



o 




CO 




2> 


CO 


-*—» 


O 


s 




CD 




CL 




E 




CD 






D 


CD 




O 








■§ 


TO 


Su 



(w>0 Hid 3 Q 



o o 

. O CD LO CO rj- "Q 
i- t- CM (/) 



O O 

9999cdo6E 

CM O N t- Tf \J- 12 
CN CO CO ^3 



O O , . 

9999^c6^ 
ooo)t-i-n- 

CO lO (O CJ) t- t- , 



p p p o p p 

CO O CO CO O CO rrr 1 
CM lO CO CO CO ^ 



o m o io p m -q 

xt- CM CM CO CO hsl 



E 



CM 
Z 

o 



o 
o 

I 

CO 

■o 
c 
13 
o 

JQ 

CD 
CO 



c 

CO 

2> 

a3 
E 

CD 
I- 

CD 
O 

CO 
_Q 
13 

CO 



0) 

C 

CD 

■gui 
o 1 

i_ -o 

0 c 
fc to 

CD CO 

1 x 

c .2 
.2 <D 
3 £ 

€ .£ 

w to 

T3 CD 

Q. E 

CD CO 



•o 

CD 



CO 
Q. 

3 i> 
2 = 
g.2 
E c 
S 8 

<D CD 

o JE 

00 CO 
-Q CD 

21 

£ CD 
0) - 
O) 

o 



CD I 

I col 



Q 

I 

en 

y 



o 



3 
O 

m 

CD 
O 



o 

CD 

<D 
CL 
CL 



II 

ID 




D 



• 1— I 

31 



o o 

pop q^o B 

tJ- 0> 0> CO <*fr TD 



CM CM 



to 



o o 

0 0 0 0^*^!=; 

r- 1 CO CD 00 tJ- rf .O 
CO CO CO CO *3 



o o „ 

o> csi s 

O CO O CM "§ 

in nco o)t-t- ^ 



o o o o o o 
in cm o to cvi !=* 



O lO O IT) p IT) -q 
CO CO Tf IT) IT) M 



2 

CD 

E 

<D 
h- 

(D 

o 

-i 

=5 

c/> 



CD 

w h"i 

c CO 

CD c/) 



5 x 



oo to 
x: a$ 

Q- E 
CD CD 

Q_ 



■D 

CO • 
k_ : 

CD 

Q. , 



E 

CD 



C 

o 
o 

CD CD 

=5 o 

GO </) 
jQ (D 
^ =5 

c/) -= 

CD 2 

£ 0) 
-C 

CD 
O) 

O 



D 

o 













i 








CD 




o> 




c 




cp 








1 

>* 


o 


> 




o 










"D 






a 






o 


CO 




O 




Id 




E 
i_ 

CD 












1- 








o 


















eg 


-J 






CD 




> 




M— 






o 








in 




en 


CN 




o 




it 




CD 


< 


o 




o 




qioqifiqioqinqioqifiqiqqioqioqinq 



(w>0 Hld3Q 



o 

CO 

O 



rztE 



C\J Tj" LO T- r- "O 



O O O 



o o 



CN 



o o ~ 

. CD 00 O O ^~ JO 

cj> cr> cr> t— 



O O O O O Q . 

od oc> c\i |q 

t- CM CN CO CO t- -~ 



o o o o o ^: 

CD O CO CD 0> CNJ 



in p iq p lo o "o 
oci co oS oS t- rsj 



0 



O 



O 

o 

CO 
C 

o 

-Q 



0) 

jo 

■o 
c 

CO 

2? 

-4— » 

03 
u- 

CD 
Q. 

E 

CD 

h- 

CD 
O 

CO 
CO 



■5 © l—l 

ii n 



Q) 




C 




CD 




CO 


h- 




LU 


c 


CO 


=3 


' 


bo 






"O 


o 


cz 


1— 


CO 


CD 


CO 


tn 


CD 




X 












"x 


c 


0) 


o 


CD 


"3 




-9 




*k. 




CO 






£ 




"CD 




E 


CD 


CO 


*o 


CO 


CD 


Q_ 


u 








"CO 


.E 


j 




CD 


I 


CL 




E 




0) 


o 




o 


CD 


CD 


o 














o 


CO 


CO 


-Q 


CD 






CO 


CO 


CD 


> 




CD 














o 




1- 





CD: 
:C0: 



D 

o 

0£ 



LO 



o 



cn 

i 

_CD 

CO 
O 
CO 



CD 

c 

CD 
I 

C 

o 

CD 
t— 
k_ 

o 
O 



o 

CN 

CD 
O 



o 
£2 

o 
I— 




qiqqinqinqinq^qiqqioqinqinqinq 



(lu>|) Hld3Q 



in 



t~f*H 



o p p p O ,jj 
CD o 00 CO 

CM coco con- 



p p p o p 

CO CO CO CO r- 

cd cd cd cd cd = 



co 



o o o o o ^ 
in coV cji N CO lz: 
IT) CO (D N ^~ U 

V- T- T- 3 



O O O O O 



CO 



O) CO N t- Tj- CO 
t- CM CN CO CO r= 



LO O U") O LO 



O ~0 



r*** co co cj> cj) t— rsl 



0 



<Di 

: co- 



in 

o 



o 
o 

I 

CO 

c 
o 



CD 

tn 

"O 

c 
cu 

0) 
• 

03 
k_ 

CD 

Cl 

E 
I— 

<D 
O 

•i 

13 
CO 
JD 

CO 




o 

o S 



CD 



: : : : i i i : ; : ; : i : ; i : : : i i : : 

ooooooooooooooooooooooooopppppooo 
dr-'cNco^incbscooic! t-' cnj co to cb r^oocrio ^ c\i co in cb h-" oo cn> o^csi 

t- i- t- ^- i-*- i- t- «- CN CNCNCNJCM CMCMCMCSiOJCOCOCO 



CO tj- to 

CO CO CO 



(w») Hld3Q 



CNJ -Q 
CNJ T3 



in k 

Sis 



IT) _ 

co S 

CM *■* 



o 

CO INI 



00 

• i— ( 



•CO- 



CD 

O 



o 
o 

I 

CO 

a 
O 



~+—> 

TD 
C 
03 

9? 

CD 
Q. 

E 

CD 

<D 
O 

(/) 
JQ 

CO 




□ 



oo ooooooooo oooooo oooo ooop ppoooooo pop 
o ^ cviro^fLOCDr^odoio t- 2 c\i co in <b co a> o" ^ csi co^f intbr^coaio^cvi c6 in 



-CM CNJCMCMCN CNCMCMCMCMCOCOCO CO 



cS CO 



(w>0 H±d3Q 



to S 
in 73 

(A 



CO l=- 

oo xi 



CO 

co B 



CM „ 
CO 



LO "D 

co M 



